Abstract: The precise point positioning ( PPP) technology is applied to an airborne gravity survey. By analyzing the advantages and disadvantages of several velocity and acceleration measurement methods and in combination with an actual marine gravity survey, the position difference method is confirmed to be a useful survey method for velocity and acceleration. Finally, the practicability of using PPP in airborne marine gravity survey is verified by measured data.
velocity determined by each method also differs 1 6-!2J.
Comparison of velocity, acceleration measurement methods
In this section , the three aforementioned types of velocity will be compared and analyzed according to the degree of difficulty in data processing, accuracy of velocity, and sampling interval.
( 1 ) Degree of difficulty. It is difficult to accurately determine the position differential in data processing.
However, if the high accuracy position has been obtained in actual measurement, velocity calculation based on position difference becomes simple.
( 2) Velocity accuracy. When the motion of the carrier is uniform , the position difference and carrier phase difference methods can be used to achieve velocity with high precision. If the carrier velocity changes significantly , the precision of the velocity measurement in the Doppler frequency shift method is higher than that in the position difference and carrier phase difference methods. ( 1) where h is the sampling interval. Therefore , formula
( 1 ) is determined by the velocity of the carrier at time h of the average velocity. If h is close to zero , the average velocity is the instantaneous velocity. The smallest sampling interval yields the most accurate velocity information.
Using position ditTerence to calculate acceleration
In marine airborne gravity measurement, the total acceleration measured by gravimeter is the vertical acceleration. A precision of2-3 mGal is needed for determining the disturbing acceleration.
By using epochs t and t+h, the position vectors, r 1 and r 2 , a second differential, using appropriate filter, epoch t, carrier acceleration can be determined by t.
where h is the sampling interval. respectively. Some systematic differences were apparent in the two types of solution results, which may be due to the difference in the positioning models. The results indicate that compared with differential positioning, the velocity calculation precision of PPP was the highest. The precision in the horizontal direction of the velocity was higher than that in the vertical direction.
Analysis of the acceleration results
By taking the derivative of position twice, after filtering, and comparing the aircraft's acceleration calculated by PPP and differential positioning, a difference curve was obtained as shown in figure 5 ; the statistical results of the acceleration difference are shown in table 3. Epoch Epoch 
Conclusion
We researched the application of the precise point positioning ( PPP) technology in airborne marine gravity measurement and compared and analyzed the results of position , velocity , acceleration , and gravity calculated hy PPP and differential positioning hy using measured data. The precision of the results hy using hoth methods was very close. Because a base station cannot be positioned in some areas, differential positioning cannot be used in all cases. Therefore, PPP is better suited for marine airborne gravity measurement.
